Abstract
INTRODUCTION
The center of mass energies which will be achieved at different options of this machine are an order larger than those at HERA are and ~3 times larger than the energy region of TESLA⊗HERA, LEP⊗LHC and µ -ring⊗TEVATRON (see the review [1] ). In principle, luminosity values are ~7 times higher than those of corresponding options of the TESLA⊗HERA complex due to higher energy of protons. Following [1] [2] [3] [4] below we consider electron linac with P e =60 MW (Table 1) and upgraded proton beam from LHC ( Table 2 ). The reasons for choosing superconducting linac, instead of conventional warm linacs (NLC, JLC) or CLIC, are listed in [2] .
MAIN PARAMETERS OF ep COLLIDER
According to Tables 1 and 2, center of mass energy  and luminosity for this option are √s=5.29 TeV and  L ep =10 32 cm -2 s -1 , respectively, and an additional factor 3-4 can be provided by the "dynamic" focusing scheme [5] . Further increasing will require cooling at injector stages (work on the subject is under development [6] ). This machine, which will extend both the Q 2 -range and x-range by more than two order of magnitude comparing to those explored by HERA, has a strong potential for both SM and BSM research.
MAIN PARAMETERS OF γp COLLIDER
The advantage in spectrum of the back-scattered photons and sufficiently high luminosity (for details see ref. [7, 8] ), L γp >10 32 cm -2 s -1 at z=0, will clearly manifest itself in a searching of different phenomena. The physics search potential of this option is reviewed in [9] . For example, thousands di-jets with p t >500GeV and hundreds thousands single W bosons will be produced, hundred millions of b * b and c * c pairs will give opportunity to explore the region of extremely small x g etc. In Fig. 1 the dependence of luminosity on the distance z between interaction point (IP) and conversion region (CR) is plotted (for corresponding formulae see [8] ). In Fig. 2 we plot luminosity distribution as a function of γp invariant mass W γp =2√E γ E p at z=5 m. In Fig. 3 this distribution is given for the choice of λ e =0.8 and λ 0 =-1 at three different values of the distance between IP and CR. at z=5 m. The physics search potential of this option, as well as that of previous three options, needs more investigations from both particle and nuclear physics viewpoints.
MAIN PARAMETERS OF eA COLLIDER

FELγ−A COLLIDER
The ultra-relativistic ions will see laser photons with energy ω 0 as a beam of photons with energy 2γ A ω 0 , where γ A is the Lorentz factor of the ion beam. For LHC γ A =(Z/A)γ p =7446(Z/A), therefore, 0.1÷ 10 keV photons, produced by the linac based FEL, correspond to 0.5÷50 MeV in the nucleus rest frame. The huge number of expected events [11] and small energy spread of colliding beams will give opportunity to scan an interesting region with adjusting of FEL energy. 
